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(57)Abstract: 

PURPOSE: To obtain a polymer composition which can give a lightweight tire when used as the air permeation 
preventing layer of a pneumatic tire, excellent in a balance between air permeation resistance and flexibility and 
adhesion of the layer and rubber. 

CONSTITUTION: This polymer composition for a tire having an air permeability coefficient of 25 x 10- 
1 2cc.cm/cm2.sec.cmHg or below and a Young's modulus of 1-500MPa comprises at least 10wt.% thermoplastic 
resin (A) having an air permeability coefficient of 25 x 1 0-1 2cc.cm/cm2.sec.cmHg or below and a Young' s 
modulus of above 500MPa f at least 10wt.% elastomer (B) having an air permeability coefficient of above 25 x 10- 
12cc.cm/cm2.sec.cmHg and a Youngs modulus of 500MPa or below, and 3-70wt.% another thermoplastic resin 
(C) based on components A, B and C, provided that the entire amount of components A and B being 30wt.% or 
above. The resin C has a difference between the critical surface tension of this component used as a tire and 
that of the mating rubber layer of 3mN/m or below. 
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Japan Patent Office is not responsible for any ; 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An air transmission coefficient (A) 25x10-12 cc~cm/cm2 Youngs modulus by below sec and cmHg - 
500MPa(s) At least a kind of thermoplastics of ** For 10 % of the weight or more per total polymer component 
weight, and (B) air transmission coefficient, Young's modulus is 500MPa(s) at 25x10-12 cc-cm/cm2, sec, and 
cmHg **. At least a kind of following elastomer components at 10 % of the weight or more per total polymer 
component weight It contains in the amount from which total quantity [ of a component (A) and a component 
(B) ] (A) + (B) becomes 30 % of the weight or more per total polymer component weight. A critical-surface- 
tension difference with the rubber layer at the time of using it for the thermoplastics of the (C) aforementioned 

(A) component as a tire which faces other thermoplastics of 3 or less mN/m And (A), (B) For the air 
transmission coefficient which reaches and contains 3 - J0 .%*of the weight per sum total weight of the (C) 
component, Young's modulus is 1-500MPa in below 25x10-12 cc-cm/cm2, sec, and cmHg. Polymer constituent 
for tires. 

[Claim 2] The polymer constituent for tires according to claim 1 whose thermoplastics of the aforementioned (A) 
component is a kind of thermoplastics chosen from the group of a polyamide system resin, a polyester system 
resin, the poly nitril system resin, a poly (meta) acrylate system resin, a polyvinyl system resin, a cellulose 
system resin, a fluorine system resin, and an imido ** resin at least. 

[Claim 3] The polymer constituent for tires according to claim 1 or 2 whose elastomer of the aforementioned (B) 
component is a kind of elastomer chosen from the group of diene system rubber and its hydrogenation object, 
olefin system rubber, ** halogen system rubber, silicone rubber, ** sulfur rubber, a fluororubber, and 
thermoplastic elastomer at least. 

[Claim 4] A resin constituent given in any 1 term of the claims 1-3 in which the elastomer of a component (B) 
forms the discontinuous phase in a constituent. 

[Claim 5] An air transmission coefficient (A) 25x10-12 cc-cm/cm2 Young's modulus by below sec and cmHg - 
500MPa(s) At least a kind of thermoplastics of ** For 10 % of the weight or more per total polymer component 
weight, and (B) air transmission coefficient, Young's modulus is 500MPa(s) at 25x10-12 cc-cm/cm2, sec, and 
cmHg **. At least a kind of following elastomer components at 10 % of the weight or more per total polymer 
component weight It contains in the amount from which total quantity [ of a component (A) and a component 

(B) ] (A) + (B) becomes 30 % of the weight or more per total polymer component weight. A critical-surface- 
tension difference with the rubber layer at the time of using it for the thermoplastics of the (C) aforementioned 
(A) component as a tire which faces other thermoplastics of 3 or less mN/m And (A), (B) For the air 
transmission coefficient which reaches and contains 3 - 70 % of the weight per total weight of the (C) 
component, Young's modulus is 1-500MPa in below 25x10-12 cc-cm/cm2, sec, and cmHg. Pneumatic tire which 
used the layer of the polymer constituent for tires for the air transparency prevention layer. 



[Translation done.] 
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1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which used for the air transparency 
prevention layer the polymer constituent for tires and it which can make thin air transparency prevention layers, 
such as an inner liner layer, and can attain lightweight-ization of a tire, without spoiling the pneumatic pressure 
retentivity in the tire of a pneumatic tire in more detail about the polymer constituent for tires which was 
excellent in the balance of air-proof permeability and flexibility, and was further excellent in the adhesive 
property with rubber. 
[0002] 

[Description of the Prior Art] Reduction of specific fuel consumption is one of the big technical technical 
problems in an automobile, and is becoming what also has the still stronger demand to lightweight-izing of a 
pneumatic tire as part of this cure. 

[0003] By the way, in order to hold a tire pressure uniformly, the inner liner layer which consists of rubber of low 
permeability, such as isobutylene isoprene rubber, is prepared in the inside of a pneumatic tire. However, since 
halogenation isobutylene isoprene rubber has large hysteresis loss and an inner liner rubber layer deforms with 
deformation of a carcass layer when flapping arises in the inside rubber of a carcass layer, and an inner liner 
layer in the gap between carcass codes after vulcanization of a tire, there is a problem that rolling resistance 
increases. For this reason, generally both are joined through the rubber sheet called tie rubber with small 
hysteresis loss between the inside rubber of an inner liner layer (halogenation isobutylene isoprene rubber) and a 
carcass layer. Therefore, in addition to the inner liner layer thickness of halogenation isobutylene isoprene 
rubber, the thickness of tie rubber was added, and it became the thickness which exceeds 1mm (1000 
micrometers) as the whole layer, and was set to one of the causes which increases the weight of a product tire 
as a result. 

[0004] It replaces with low permeability rubber, such as isobutylene isoprene rubber, as an inner liner layer of a 
pneumatic tire, and the technology using various material is proposed. For example, in JP.47-31 761 ,B, an air 
transmission coefficient [cm3 (reference condition) / cm-sec, and mmHg] is 10x10-13 at 30 degrees C to the 
inside of a vulcanization tire. It is 50x10-13 at the following and 70 degrees C. Applying the solution or dispersion 
liquid of synthetic resin, such as the following polyvinylidene chlorides, a saturated-polyester resin, and 
polyamide resin, by 0.1mm or less is indicated. 

[0005] however, the technology of an indication in this official report — the carcass inner skin of a vulcanization 
tire — or although preparing the enveloping layer of synthetic resin which has a specific air transmission 
coefficient in inner-liner inner skin, and making thickness of a synthetic-resin enveloping layer it at 0.1mm or 
less is indicated, the pneumatic tire indicated by this official report has a problem in the adhesive property of 
rubber and a synthetic-resin film, and it has the fault that an inner-liner layer is inferior to thermal resistance 
and moisture resistance (or water resistance) 

[0006] Halogenation processing (the liquid for chloridization known from the former, a bromine solution, and an 
iodine solution are used) of the tire inside is carried out to JP,5-330307,A, and forming the polymer coat (10-200 
micrometers of thickness) of a blend of methoxymethyHzed nylon, copolymerization nylon, polyurethane, the 
blend of a polyvinylidene chloride and polyurethane, and a polyvinylidene fluoride on it is indicated. 
[0007] Furthermore, the pneumatic tire which makes the thin film of methoxymethyHzed nylon an inner liner is 
indicated by JP, 5-31 861 8,A, and according to this technology, the pneumatic tire is manufactured by sprinkling 
or applying the solution or emulsion of methoxymethyHzed nylon to a green tire inside, and vulcanizing a tire 
subsequently, or sprinkling or applying the solution or emulsion of methoxymethyHzed nylon to the tire inside 
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after vulcanization, however, it ha^j^ fault said that it is difficult to hold the^^iogeneity of thickness in this 
official report in addition to the fa^^Phich is inferior to the water resistance^Bi thin film also in the technology 
of an indication 
[0008] 

[Prdblem(s) to be Solved by the Invention] Although the various material for the inner liner layers of a pneumatic 
tire replaced with isobutylene isoprene rubber is proposed as above-mentioned, it has still come to be put in 
practical use. Especially the material that was excellent in the balance of air-proof permeability and flexibility 
required as an inner liner layer of a pneumatic tire, and was further excellent in the adhesive property with 
rubber has still come to be developed. Therefore, the purpose of this invention is to offer the pneumatic tire 
which constituted the air transparency prevention layer using the polymer constituent for tires and it optimal as 
an object for the air transparency prevention layers of a pneumatic tire which enabled lightweightHzation of a 
tire, were excellent in balance with air-proof permeability and flexibility, and were excellent in the adhesive 
property with a rubber layer, without spoiling the pneumatic pressure retentivity of a pneumatic tire. 
[0009] 

[Means for Solving the Problem] If this invention is followed (A) An air transmission coefficient 25x10-12 cc- 
cm/cm2 Young's modulus by below sec and cmHg - 500MPa(s) At least a kind of thermoplastics of ** For 10 % 
of the weight or more per total polymer component weight, and (B) air transmission coefficient, Young's modulus 
is 500MPa(s) at 25x10-12 cc-cm/cm2, sec, and cmHg **. At least a kind of following elastomer components at 
10 % of the weight or more per total polymer component weight It contains in the amount from which total 
quantity [ of a component (A) and a component (B) ] (A) + (B) becomes 30 % of the weight or more per sum total 
weight of all polymer components. A critical-surface-tension difference with the rubber layer at the time of 
using it for the thermoplastics of the (C) aforementioned (A) component as a tire which faces other 
thermoplastics of 3 or less mN/m And (A), (B) For the air transmission coefficient which reaches and contains 3 
- 70 % of the weight per sum total weight of the (C) component, Young's modulus is 1-500MPa in below 25x10- 
12 cc-cm/cm2, sec, and cmHg. The polymer constituent for tires is offered. 

[0010] If this invention is followed, the pneumatic tire which used the above-mentioned polymer constituent for 
tires for the air transparency prevention layer will be offered. 

[001 1] The thermoplastics blended with the polymer constituent according to this invention as a (A) component 
An air transmission coefficient Below 25x10-12 cc-cm/cm2, sec, and cmHg Young's modulus is 500MPa(s) 
preferably at 0.1x10-12 - 10x10-12 cc-cm/cm2, sec, and cmHg. **, It is 500-3000MPa preferably. Being able to 
use arbitrary thermoplastics, the loadings are 20 - 85 % of the weight preferably 10% of the weight or more per 
sum total weight of the polymer component containing a resin and rubber. 

[0012] As such thermoplastics, it is the following thermoplastics and these, or the arbitrary resin mixture 
containing these can be mentioned, for example. Moreover, the thermoplastics component of which the 
antioxidant etc. was added by these is sufficient. 

[0013] a polyamide system resin (for example, nylon 6 (N6) and Nylon 66 (N66) — ) Nylon 46 (N46), Nylon 1 1 
(N11), Nylon 12 (N12), Nylon 610 (N610), Nylon 612 (N612), nylon 6/66 copolymer (N 6/66), Nylon 6 / 66/610 
copolymer (N6/66/610), the Nylon MXD 6, nylon 6 T Nylon 6 / 6T copolymer, Nylon 66 / PP copolymer, Nylon 
66 / PPS copolymer, a polyester system resin (for example, a polybutylene terephthalate (PBT) — ) A 
polyethylene terephthalate (PET), polyethylene isophthalate (PEI), A PET/PEI copolymer, a polyarylate (PAR), 
polybutylene naphthalate (PBN), Liquid crystal polyester, a polybutylene terephthalate / polytetramethylene 
glycol copolymer, Aromatic polyesters, such as a polyoxyalkylene G MIDOJI acid / polybutylene-terephthalate 
copolymer, the poly nitril system resin (for example, a polyacrylonitrile (PAN) and the poly methacrylonitrile — ) 
Acrylonitrile / styrene (copolymer AS) methacrylonitrile / styrene copolymer, a methacrylonitrile / styrene / 
butadiene copolymer, and a poly (meta) acrylate system resin (for example, a polymethyl methacrylate (PMMA) - 
-) polymethacrylic-acid ethyl and a polyvinyl system resin (for example, vinyl acetate (EVA) — ) Polyvinyl alcohol 
(PVA), vinyl alcohol / ethylene copolymer (EVOH), A polyvinylidene chloride (PDVC), a polyvinyl chloride (PVC), 
a vinyl chloride / vinylidene-chloride copolymer, a vinylidene chloride / methyl acrylate copolymer, and a 
cellulose system resin (for example, cellulose acetate — ) a cellulose acetate butyrate and a fluorine system 
resin (for example, a polyvinylidene fluoride (PVDF) — ) The poly fluoride vinyl (PVF), poly crawl fluoro ethylene 
(PCTFE), tetrapod FURORO ethylene / ethylene copolymer (ETFE), an imido ** resin (for example, aromatic 
polytmide (PI)), etc. can be mentioned. 

[0014] Let these thermoplastics be an air transmission coefficient, specific Young's modulus, and specific 
loadings like the above-mentioned. Young's modulus 500MPa When it has the following flexibility, the material 
whose air transmission coefficients are below 25x10-12 cc-cm/cm2, sec, and cmHg is not developed yet 
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industrially and an air transmission^fcefficient exceeds 25x10-12 cc-cm/cm^k, and cmHg, the air-proof 
permeability as a polymer constitu^^P'or tires falls, and it stops achieving th^Bnction as an air transparency 
prevention layer of a tire. Furthermore, since air-proof permeability will fall similarly and it can be used as an air 
transparency prevention layer of a tire when the loadings of these thermoplastics are less than 10 % of the 
weight, it is not desirable. 

[0015] The elastomer component blended with the polymer constituent according to this invention as a (B) 
component An air transmission coefficient is larger than 25x10-12 cc-cm/cm2, sec, and cmHg. Young's modulus 
is 500MPa(s). The reinforcing agent generally because of an improvement and others, such as the dispersibility 
of an elastomer, and thermal resistance, blended with an elastomer to the following arbitrary elastomers, those 
arbitrary blends, or these, Compounding agents, such as a bulking agent, a cross linking agent, a softener, an 
antioxidant, and processing aid, with the elastomer constituent which carried out initial-complement addition 10 
% of the weight or more per total weight of the total quantity of the polymer component containing the resin and 
elastomer component from which the loadings constitute an air transparency prevention layer, It is 10 - 85 % of 
the weight preferably, and is the amount from which total quantity [ of a component (A) and a component (B) ] 
(A) + (B) becomes 30 % of the weight or more per total polymer component weight. 

[0016] If it has the above-mentioned air transmission coefficient and Youngs modulus, although it will not be 
especially limited as an elastomer which constitutes such an elastomer component, the following can be 
mentioned, for example. 

[0017] diene system rubber and its hydrogenation object (for example, NR, IR, and epoxidation natural rubber — ) 
SBR, BR (cis-[ cis-/ quantity / BR / and / low / BR ]), NBR, Hydrogenation NBR Hydrogenation SBR, olefin 
system rubber (for example, ethylene propylene rubber (it EPDM(s))) EPM, a maleic-acid denaturation ethylene 
propylene rubber (M-EPM), Isobutylene isoprene rubber (IIR), an isobutylene, an aromatic vinyl, or a diene 
system monomer copolymer, An acrylic rubber (ACM), an ionomer, a ** halo rubber (for example, Br-IIR) CI— IIR, 
the bromination object of an isobutylene PARAME chill styrene copolymer (Br-IPMS), Chloroprene rubber (CR), 
HIDORINGOMU (CHR, CHC), chlorosulfonated polyethylene (CSM), A chlorinated polyethylene (CM), a maleic- 
acid denaturation chlorinated polyethylene (M-CM), silicone rubber (for example, methyl vinyl silicone rubber and 
dimethyl silicone rubber — ) Methylphenyl vinyl silicone rubber, ** sulfur rubber (for example, polysulfide rubber), 
a fluororubber (for example, vinylidene fluoride system rubber and fluorine-containing vinyl ether system rubber 
— ) Tetrafluoroethylene-propylene system rubber, fluorine-containing silicon system rubber, Fluorine-containing 
phosphazene system rubber, thermoplastic elastomer (for example, a styrene system elastomer, an olefin system 
elastomer, a polyester system elastomer, an urethane system elastomer, a polyamide system elastomer), etc. 
can be mentioned. 

[0018] If this invention is followed, a critical-surface-tension difference (deltagammac) with the rubber layer at 
the time of using it as a tire which faces will blend the thermoplastics of 3 or less mN/m into a 3 - 50-% of the 
weight constituent preferably as an adhesive grant component of the third component further three to 70% of 
the weight per sum total weight of (A), (B), and the (C) component. Adhesion with the component which will face 
if there are few these loadings becomes less enough, and if many [ conversely / too ], an air transmission 
coefficient becomes large too much, or an elastic modulus becomes high too much, and it is not practical. 
[0019] As an example of the thermoplastics of the third component (C) according to this invention Preferably 1 
million or more molecular weight 3 million or more ultra high molecular weight polyethylene (UHMWPE), An 
ethylene-ethyl acrylate copolymer (EEA), an ethylene-acrylic-acid copolymer (EAA), Acrylate copolymers and 
the maleic-acid addition products of those, such as an ethylene-methyl acrylate resin (EMA), A polypropylene 
(PP) styrene butadiene styrene block copolymer (SBS), a styrene-ethylene butadiene styrene block copolymer 
(SEBS), polyethylene (PE), an ethylene propylene rubber (EP), etc. can be mentioned. 

[0020] specific thermoplastics component (A) and — although what is necessary is just to decide suitably the 
composition ratio of the total quantity of (C), and an elastomer component (B) in the balance of the thickness of 
a film, air-proof permeability, and flexibility — the desirable range — 10 / 90 - 90/10 — it is 20 / 80 - 85/15 
still more preferably 

[0021] The polymer component which has a specific air transmission coefficient and specific Young s modulus as 
the polymer constituent concerning this invention was described above (A), (B) And although it is decided that 
they will be criteria, that a component (A) is 3 or less mN/m of critical-surface-tension differences with the 
rubber layer to which a component (B) faces Field X and a component (C) faces [ in / drawing 1 / become as it 
is shown in the graphical representation of drawing 1 if this is illustrated although (C) is included as an 
indispensable constituent, and ] Field Y The obtained polymer constituent is equivalent to Field Z. 
[0022] Thermoplastics A1 -An which belongs to a component (A) in this invention It determines and these 
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averages Aav (phii is weight [ of Ai^^=sigmaphiiAi 0=1 -n) and here) are calc^^sd. This point Aav and an air 
transmission coefficient are 25x1 0^cc-cm/cm2, sec and cmHg, and Youn^^Podulus 500MPa. Under the 
straight line which connected Point P in a straight line, extrapolated the straight line AavP and was able to do it 
an air transmission coefficient — to the field S 25x10-12 cc-cm/cm2, sec, and more than cmHg The (B) 
component and B1 -Bn belonging to Y field An elastomer into which Average Bav (phii is weight [ of Bi ] % 
=sigmaphiiBi (i=1~n) and here) goes can be chosen, it can mix by suitable combination, and the polymer 
constituent which adds a component (C) and goes into the target field Z further can be obtained. 
[0023] It explains in more detail about the pneumatic tire which has hereafter the air transparency prevention 
layer manufactured using the polymer constituent for tires of this invention. The air transparency prevention 
layer of the pneumatic tire concerning this invention can be arranged in the position of the inside of the arbitrary 
positions inside a tire, i.e., a carcass layer, an outside, or others. In short, transparency diffusion of the air from 
the interior of a tire is prevented, and the purpose of this invention is attained by arranging so that the 
pneumatic pressure inside a tire can be held for a long period of time. 

[0024] Drawing 2 is the direction half-section view of the meridian which illustrates the example of a type of 
arrangement of the air transparency prevention layer of a pneumatic tire. In drawing 2 , the carcass layer 2 is 
constructed across between the bead core 1 of a right-and-left couple, and 1, and the inner liner layer 3 is 
formed in the tire inside inside this carcass layer 2. In dra wi n g 2 , 4 shows a sidewalk 

[0025] The manufacture method of the polymer constituent which constitutes an air transparency prevention 
layer in this invention carries out melting kneading of the thermoplastics component and elastomer (in the case 
of rubber, it is non-vulcanizate) component (B) which constitute (A) and the (C) component beforehand with a 
biaxial kneading extruder etc., and an elastomer component is distributed in the thermoplastics which forms a 
continuous phase. When vulcanizing an elastomer component, a vulcanizing agent may be added under kneading 
and an elastomer may be made to vulcanize dynamically. Moreover, although you may add during the above- 
mentioned kneading, as for thermoplastics or the various compounding agents (except for a vulcanizing agent) to 
an elastomer component, mixing beforehand before kneading is desirable. As a kneading machine used for 
kneading of thermoplastics and an elastomer, there is especially no limitation and a screw extruder, a kneader, a 
Banbury mixer, a biaxial kneading extruder, etc. are mentioned. It is desirable to use a biaxial kneading extruder 
for kneading of a resinous principle and a rubber component and dynamic vulcanization of a rubber component 
especially. Furthermore, two or more kinds of kneading machines may be used, and you may knead one by one. 
As conditions for melting kneading, temperature should just be more than temperature that thermoplastics fuses. 
Moreover, as for the shear rate at the time of kneading, it is desirable that it is 2500-7500 Sec~1. When the time 
of the whole kneading adds 10 minutes and a vulcanizing agent from 30 seconds, as for the curing time after 
addition, it is desirable that it is 5 minutes from 15 seconds. Next, the polymer constituent produced by the 
above-mentioned method is filnrHzed by extrusion molding or calender fabrication. The method of film-izing 
should just depend usual thermoplastics or usual thermoplastic elastomer on the method of film-izing. Thus, the 
thin film obtained takes the structure which a part of [ at least ] elastomers (B) distributed as a discontinuous 
phase in thermoplastics (A) and the matrix of (C). it becomes it is possible to give the balance of flexibility and 
air-proof permeability by taking the decentralized structure of this state, and possible to film-ize by the making 
machine for resins, i.e., extrusion molding, which is usual since effects, such as a heat-resistant deformans 
improvement and waterproof improvement, can be acquired and it becomes processible [ heat plasticity ], or 
calender fabrication The method of film-izing should just be based on the method of film-izing usual 
thermoplastics or usual thermoplastic elastomer. 

[0026] About the manufacture method of a pneumatic tire of having the air transparency prevention layer which 
consists of the thin film of the polymer constituent concerning this invention, if an example in the case of 
arranging the inner liner layer 3 inside the carcass layer 2 is explained as shown in drawing 2 , the polymer 
constituent of this invention is beforehand extruded in the shape of [ of predetermined width of face and 
predetermined thickness ] a thin film, and it will be stuck on a cylinder and will be stuck to drum lifting for tire 
molding. The member used for the usual tire manufacture of the carcass layer which consists of an unvulcanized 
rubber on it, a belt layer, a tread layer, etc. is stuck one by one, and is piled up, a drum is extracted, and it 
considers as a green tire. Subsequently, a desired lightweight-ized pneumatic tire can be manufactured by 
carrying out heating vulcanization of this green tire according to a conventional method, in addition, the case 
where an air transparency prevention layer is prepared in the peripheral face of a carcass layer — this — 
********** — things are made 

[0027] There is especially no limitation in the material of the rubber layer on which the air transparency 
prevention layer according to this invention is made to paste up, and it can be used as arbitrary rubber material 
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currently generally used as a rubb^fcoaterial for tires from the former at it. /j^^kch rubber, it can consider as 
the- rubber constituent which adde^^mpounding agents, such as softeners, as reinforcing agents, such as 

carbon black, and a process oil, a plasticizer, and a vulcanizing agent, to diene system rubber, such as NR, IR, 
BR, and SBR, halogenation isobutylene isoprene rubber, ethylene-propylene copolymerization rubber, the styrene 
system elastomer, etc., for example. 

[0028] The air transmission coefficients of the air transparency prevention layer concerning this invention are 
below 5x10-12 cc-cm/cm2, sec, and cmHg preferably below 25x10-12 cc-cm/cm2, sec, and cmHg. Air 
transparency prevention layer thickness can be made or less [ of the conventional air transparency prevention 
layer thickness ] into 1/2 by making an air transmission coefficient into below 25x10-12 cc-cm/cm2, sec, and 
cmHg. 

[0029] on the other hand — Youngs modulus — 1-500MPa — 10-300MPa and thickness are 0.05-0. 5mm 
preferably 0.02-1. 0mm Young's modulus is 1MPa. Since handling becomes difficult by Siwa being caused in the 
following at the time of tire molding etc., they are 500MPa(s) conversely preferably. In **, since the tire 
deformation at the time of a run cannot be followed, it is not desirable. 
[0030] 

[Example] It cannot be overemphasized that it is not what limits this invention to the following examples 
hereafter although this invention is explained still more concretely according to an example. The evaluation 
method used in the following examples is as follows. 

[0031] Air transmission coefficient measuring method JIS of a film It applied to K7126 "the gas transmittance 
test method (the A method) of plastic film and a sheet" correspondingly. 
Test piece : The film sample created in each example was used. 
Examination gas : Air (N2:02 =8:2) 

Test temperature : 30 degrees C [0032] Measuring method JIS of the Young's modulus of a film It applied to 
K6251 "the tension test method of vulcanized rubber" correspondingly. 

Test piece : The film sample created by extrusion molding in each example was pierced by the JIS No. 3 
dumbbell in parallel with the flow direction of the resin at the time of extrusion. The tangent was drawn on the 
curve of the initial-strain field of the obtained stress - a skew curve, and it asked for Young's modulus from the 
inclination of the tangent. 

[0033] The 2mm sheet of appraisal method each resin of weld nature with rubber was carried out with a heat 
press, and it pressed in pressure 3MPa, and time 20 minutes. Temperature at that time was made into +20 
degrees C of melting points of each resin. It is JIS at 1 inch width of face about the sheet. When a friction test 
was carried out according to K6256, that to which O and the exfoliation force do not come out of the thing used 
as material destruction at all was made into x. Although there was exfoliation force, the case where it became 
interfacial peeling was made into **. The rubber used at this time was the system of the SBR/NR=50 section:50 
section, and was the gammac=30 mN/m. 

[0034] Tire air leak performance test method 165SRs13 The steel radial tire (rim 13x41/2-J) was used, it was 
left for three months at the room temperature of 21 degrees C in initial-pressure 200kPa and no-load 
conditions, and the pressure was measured day by day [ time-between-measurements 4 ]. It is a function as the 
measuring pressure force Pt, an initial pressure Po, and lapsed days t :P t/Po=exp (-alphat) 
It is alike, it recurs and alpha value is calculated. Using obtained alpha, t= 30 is substituted for a lower formula 
and beta=[1-exp(-alphat)] x100 beta value is obtained. Let this beta value be a rate of the failure of pressure 
per month (%/month). 

[0035] A tire inside is inspected after 10,000km run by phil 707mm drum lifting at a room temperature (38 
degrees C) under the test condition of pneumatic pressure 140kPa and load 5.5kN at speed 80 km/h using tire 
run durability test method (durability test method of inner liner layer) 165SR13 steel radial tire (rim 13x41/2-J). 
An inner liner layer is inspected visually and that by which the next failure is discovered is made into a rejection. 

1) A thing with KIRETSU, thing 2 separation with a crack, and a relief [0036] one to example 14 Table I - XIV 
thermoplastics components (A) various by the shown various blending ratio of coal (weight section), and (C) — 
depending on each one sort or two sorts and elastomer component (B), and the case Other components, such 
as a vulcanizing agent and an unguent, were continuously pelletized by the pelletizer for resins after kneading 
with the biaxial kneading machine, and, next, it considered as the film with a width of face [ of 350mm ], and a 
thickness of 0.1mm with the extruder for resins using this pellet. The air transmission coefficient and Young's 
modulus of a film which were obtained are measured, and it is Table I - XIV about a result, respectively. It was 
shown. 
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[Table 12] 
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[Table 13] 
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[Table 14] 
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[0051] Various compounding agents were mixed to examples 15 and 16, example 1 of comparison and 2Br-IIR, or 
Br-poly (isobutylene-p-methyl styrene) (Br-IPMS), and it kneaded in the Banbury mixer for rubber of a direct 
vent system, and, subsequently considered as the shape of a rubber sheet with a thickness of 2.5mm using the 
roll for rubber, and Masterbatches A and B were produced. It is a component (A) at the various blending ratio of 
coal (weight section) which pelletizes the sheet of these masterbatches A and B by the pelletizer for rubber, and 
is shown in Table XV using this pellet. And (C) and this masterbatch were kneaded with the biaxial kneading 
machine, and the rubber masterbatch component which added the vulcanization system further and was 
distributed as a domain in the resin matrix during kneading was made to vulcanize dynamically. This elastomer 
constituent mixed with the 2 shaft kneading machine was extruded in the shape of a strand, this polymer 
constituent was further pelletized by the pelletizer for resins, and, next, the film with a width of face [ of 
350mm ] and a thickness of 0.05mm was produced with the extruder for resins using this pellet. The air 
transmission coefficient and Young's modulus of a film which were obtained were measured. This film is wound 
around the drum for tire fabrication, the laminating of the tire members, such as a carcass, a side belt, and a 
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ht was carried out, and it considered a 
sure 2.3MPa with a vulcanizer. It was 



green tire. A green tire is for 
to vulcanize and the tire of 



tread, was carried out on it, the in 
185 degrees C and 15 minutes anc 
tire size 165SR13 was made. 
[0052] The green tire which has about 0.5mm inner liner layer which changes from the isobutylene-isoprene- 
rubber constituent which is not vulcanized [ which is shown in the following recipes ] to the inside of a green tire 
through tie rubber with a thickness of about 0.7mm as an example 1 of comparison on the other hand was 
fabricated, after that, it vulcanized and the tire was finished (size 165SR13). 
[0053] 

Isobutylene-isoprene-rubber combination (unit : weight section) 

Br-IIR 100 carbon black (GPF) 60 stearin acid 1 petroleum system hydrocarbon-resin 

*1 10 paraffin-series process oil No. 103 ZnO 3DM 1 sulfur 0.6 *1:Esso chemistry 

company make A critical-surface-tension difference with the rubber layer which faces is 3 mN/m as id 
KORETTSU 1 102 and an example 2 of comparison. The tire was finished by the case where the thermoplastics 
which is the following is not used. 

[0054] When the gravimetry of the inner liner layer (air transparency prevention layer) of the obtained pneumatic 
tire, the air leak test, and the durability test of a tire were performed, the result was as in Table XV. 
[0055] 
[Table 15] 
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[0056] 

[Effect of the Invention] Holding the pneumatic pressure retentivity in a tire good, and maintaining flexibility, if 
this invention is followed, as explained above, moreover, it excels in the adhesive property with rubber, and the 
polymer constituent for tires suitable for the air transparency prevention layer of a pneumatic tire which can 
attain lightweight-ization of a tire can be obtained. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graphical representation showing the relation between the air transmission coefficient of the 
polymer component (A) concerning this invention, (B), and the polymer constituent of this invention, and Young's 
modulus. 

[Drawing 2] It is the direction half-section view of the meridian showing the structure of the pneumatic tire of 
this invention. 
[Description of Notations] 

1 — Bead core 

2 — Carcass layer 

3 — Inner liner layer 

4 — Sidewall 

[Translation done.] 
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Drawing selection drawing 2 
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fc. £ft2ififl&fea<2 5xiO- 12 cc cm/cm 2 ■ sec 

ftl^C<t <tft*(DT**?2:L < ftl\, 
[OOI 5] *^^^tto^7KU-7-imRJc1$5/c (B) j£ 

A<2 5 x i o- 12 cc • cm/cm 2 -sec -cmHgJ:U;fc$ 

L < l*^-tt«b(Ottig(D^U> KXliCH^Izx^x 
-<D^1±^ffi*?&ttft ^^^(Dffe^fc^lC-ftS^I^ 

@£&E£^*;Ms&tfx^x h^-/£#£t^* e 'J^- 

1 0-8 5M96t*fey. A^O. fi£# (A) &tftft# 
(B) CO^gfS (A) + (B) 6^^'J7~|«»1S^ 

[O 0 1 6] ^(D<fc ?ftx^X h7-fig^^li!£tl)X 

co<fc ?ftt<D£3iif ictm*. 

[OOI 7] v?x>^zTA<S.L>*-t(D**^ (WiLliN 
R. I R. X7K4-*>1b3^^=fjU. SBR, BR (A->X 
BR&^iSvXBR) % NBR S *f<tNBR, *lfHb 
SBR) . ^-U3?-r>^zfA («H^llxf l/>^aeu 
>Xl~A (E P DM. EPM) . "7 U-f >&M£x^U> 
7°ni:U>iA (M-EPM) . ^^.JUTA (I I 
R) . Y V 7> U > <t t'x^XI* vx / 7 

— 7^'JVUxfA (ACM) . 7-{^/7~ 
^T/\a>T>=fA (0»|;U£B r — I I R. C I - I JR. 

(B r - I PMS) . ^PD^t/>3A (CR) % t K 
«J>=fix (CHR, CHC) . ^DD^U>^'JI 
^U> (CSM) % ^^^b7tC'Jx^U> (CM) . I U 
-<>g«t£tMISHb;KUX^U> (M-CM) ) , v'Jzi 

'Jn>=fA. >fiU7xxji,tx;uv'ja>aA) , ^ 

-r?i-o=fA (0y^.i#^u^;u^^ K=fA) , y vm^J* 

(ffl^l*t*-'Jf>7^7'( K^xfA. t7«vit*x 
;ux— fju^zfA. f h7?Uaif l>-7°Dt:U 

-tf>^=TA) . t&pj^ttx^x h^? — (#)x.(£X^U> 
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^X^Xh^— . tl/70ll7Xh7- /KUXX 

[OOI 8] *3tmtZ$L^l£. MfC mHfi£5^(7)m^1± 
n^m^tLX. $4^tLX&mi.tzl&<Dft>$?Z>zi 
Afg£0)B^:£®Sg*!£ (Arc) 6^3mN/miaT(7)^ 
^TMtt^^ (A), (B) (C) tittosftm^m 

y 3-7 Ol§%, < (i3-5 OMS%|fifiJc!^4= 

< «t y &gtz y , »tt^6<ss < ft yaffc y l 
t\ Hfflwr*i*ftt\ 

[ooi 9] *jmiciEo£:%=fft*> (o co^mi^ 

tti(ORi*«iLtli, 1 0 035tt±, $?£L< 

(*3OO^&J:<0@;Sa^fi#Kyx^U> (UHMWP 
E) . If U>-Xf jl,/^ U U— h^llal* (EE 
A) % Xf U>-7^U;H^l^i* ( E A A ) „ X^ 
U>->f^7^'J U-h^flS (EMA) ^7^'JU 

20 U> (PP) % X^U>- 3?^v^X> - X^U>^P-y 
(S BS) % X^U>-X^U> ■ -p^zsJC 
> - X^U>^n'y^#tM^i* (SEBS) % ^'JXf 
U> (PE) . X-^U>-^D t°U>*l^ (EP) 
ft £f£*l-f £ C i A^r^^ 0 

[0 0 2 0] «#S©^Prmtt«SSfiJt«" (A) (C) 
(D^ftS^X^X h^— ^ (B) ^(DmfiJcitli. ^i- 

*>Hl**tl^<. JfJLL«li1 0/90-90/1 
O. MfXjf ^ L<li20/80-8 5/1 5t'$>^ 0 

30 [002 i] *Mr=ff*tfy7— mmm;** snssufc 
ay. i f$^<D^miiis«sr&^-v>^^^-r^?K , j^ 

— (A), (B) (C) £j&»D«l*J*#£LT 

fty. 0 1 fc^tN-CfiJt^ (A) CifSttxf::. (B) 
little Yfc. fiJt5^ (C) tt«»-r*=fAJBt<DBS*M 

[0022] **wrcfct^r. m& (a) fc^-r^^Ri 

40 (=I0iAi (i=1-n) , iliA 

1 O" 12 cc-cm/cm 2 ■ sec * cmHg. V > 5 O O MP 
a 0>A P £ £ltire|gtf . iE^Aa v P^nlf Ltt'? 
fc!E^(7)-F^<t. ^m^i®Ei&2 5 x i O" 12 cc • cm/ 
cm 2 -sec - aMgVi±(Dmmsiz^ Y^mfcJ^-T^, 
(B) fig^. B x ~B„ (DW-i^mB a v (=Z<^ iBi 
(i=1-n) , iliBi (OiS%) A<A>&J: 

(C) £^toLTgft(D$Sif!cZ(cA£7tfU^-m 
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[00 2 3] *f&*E<7>^A'ffl^U^-liSf£&£ 

ffl i^r s?ig l fc^^ii^ihg ^^-r * ^st a y $ ^ v 
g^-*c<t -vweu^^(7>^m(Digiji 
[oo2 4] S2fi^siAy $'< j r(n&$Lmj&&3±m<D 

coo 2 5] *^^<c^tNT^msii^ih@^«i^^ 

7KU^-f§i*fc<D»Jft*i*(*. (A) (C) fi£ 

lt^-tt^AD^) fig^ (b) t zzu^mwih&zf-em 

^^/c^Lr^at^ &m<Dmtz^#>m&\~xts< 

&mTfz>j%mmtLTte. vnzm&izu<. x<7y^— 
»as«L /<>/\-u 2&i%mw&mm 

z*tz^ 2H^ja-toig^^^^fflL. ws;* 

(D3Zm&m*2 5 O 0-7 5 O 0 Sec" 1 ^ 

^im^SS (A) JSlU (C) (0^? h«J^7X4Jfc>/d:< <»: 
*,-gJ<7)x^X h^7- (B) 6^iIt$*S<t LTttllfeL*: 

A^attigrojmmfc^actic.fcy* 
^ii<tii5t^^ilii1±(7)/N*^>x^f+^^-<b z £tf*iifeX' 

mtiwmm*>iff& Lmmmtziz. ijis>?—mmtz£^ 



[0 0 2 6] *^^fC^>2)7K«; V-$fiRE1$3(7)^^t,JiJc 

-3)t>T. i2i:ftcfc^l:, -<>^-— B3 £2) 

-*jxb 2 (owwcEirr zm&o-mz&iw? & <t . 

hB* hU*y KB9fa>a«<D^-rV»jtJcfflL%^tLi«J 

£^f& 0 ;*t>-e. co>^y— >^-r-\*s«s*/ctt-pr*D 
&*p«rr*c£fc<fcy. Bfseo>es<bffi»Ay^-rv* 

MMIfcJtB^Sftltamdf::*,* C*tfcJSi extract 

[0027] **wrcttofc3g«aiai»jtiB*m3&i*-L 

20 NR. I R, BR. SBR^fl)yI>^3A, /\Q 

[0 0 2 8] **^lc0|^^2liai»ihe(*, ^StUli! 
^^ti<2 5 x i O" 12 cc ■ an^ cm 2 ■ sec * cmHgWT. 
H ^ L < (* 5 x 1 O" 12 C c • cm/cm 2 ■ sec ■ craHgfelT 
T'^^o ^mSig^St^2 5 x i o- 12 cc • an/cm 2 • 
sec ■ aiWsfelTfc-r*CilcJ:orffift2ifl|»jhB<DJ9: 

[O O 2 9] — V>^f* 1 -5 O OMPa . 
< (± 1 0~-3 O OMPa . if £6<0. 0 2—1. Omnu 
^L<liO. 05-0. Smmtrfe^o MPa 

i*&fyft<D$ * vmmzi&fcX'ZUtwx&Wi l < u 
l\ 

CO O 3 O] 

40 CUSSfW] UtT\ SDffi«fcttoT**W^5Elcfttt:Wrc 

fffi^;ii*jiiT(Dia y r'^>^ 0 
co o 3 i ] z> * ;uA<offi$iaiag»aigafe 

j i s k 7 i 2 6 r^x^7^7-f;iA&t;y- h 
a>a(*3iaSS*^?A (A;A) j \zmctz 0 

Kglsli* : m& (N 2 : 0 2 =8:2) 

50 um^m. : 3 o°c 




J I S K6 2 5 1 r*p^zfA(7)?|?§Ei^;ij [nlgC 

tZ 0 

3^y>'<^-(?fT*»ttivfc. &£>*Ltzitt}~i>-ffrm& 

[0033] JA£Olttgtt(PgflS& 
=&*85S(D2mm0>:>— Hft^UXfCT. 3MPa . 

^,£+2 0 0 Ct Lfco ^-<D*>— h£ 1 -OTlsTu J I 
S K 6 2 5 6 fCttoT«»K«« L fettle 
i^ofctO^O, 3^;bA<:£<aj£:l^0)£x <>; L 

^CDB^fC-^ffl L/c=TA(i. SBR/NR = 50fiP : 50 
StfO^T*. ^-(Or c = 3 OmN/mt^ofc 0 
[ O O 3 4 ] 3 •< -VggSaflgtttt fi5g*g£& 
16 5SR13 Xf-^7v7^^-f^ CJA 13 
X4 1/2 - J) ^ILT, £j#!E;fcl2 O OkPa . m$k 

fcli&Bgx' t t LT v gH8t : 
Pt/Po = exp (—at) 

C@iLt afit£3*<fc£ 0 »£*Lfcor£JHlV t=3 0 
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/S = [ 1 - e x p (-at)] xioO 

/3fil£i#£o C(D^i^ 1 V^^y (Dff^lteT^ (%/ 

1 6 5SR 1 3Xf- JU^v7;U$>f-\» CJA 1 3 x 
41/2 - J) £JfiL\ ^flff 1 4 OkPa . M5. 5kN 
tf)g*S$£r#T/C. m% (3 8°C) fCT\ tf> 1 7 0 7mmK 
10 7A±t\ Okm/h T- 1 O, O O Okm^fT^fC^ 

1) *L^V, <7^*y^(7)&*t,CD 

2) /\#U. ^JtA<y (7)&*ttD 
[O O 3 6] Hfifcfll 1-14 

^MfcM8$3f£# (A), (C) &«(Dimi£tzlZ2m±X- 
h^?— (B) Xtftt^lC^oTte. ?f 
«^(DteJiJt^ < t^2lfi;'g^fcrS^il^Lr^ffl 
20 ^U^-Tif— T"<U-y MbL. ^fcR^L^y h£&fflL 
r^ffl}?ti3^r^3 5 Omnu HJO. 1mm(D^<;uA 
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